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(57) [Abstract] 

[Object] A radio wave status is an important problem, in 
a mobile communication system consisting of a portable 
computer system connected to a cellular telephone or PHS 
(Personal Handy-phone System) or the like, or having the 
function of a mobile communication by itself. 

[Solving Means] A portable information terminal 10 is 
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provided with a present position detection unit 13 for 
detecting a present position, a position information process 
unit 14 for transmitting the position information at the 
time of starting of communication, a message notification 
unit 16 for receiving information related to a radio wave 
status of the present position. A communication control 
apparatus 20 is provided with a database 24 for storing the 
position information and information indicating the radio 
wave status relating to the position information, a position 
information extraction unit 21 for extracting the position 
information from the received radio wave for storage in the 
database 24, a disconnection process unit 22 for monitoring 
the communication state and to allow the database 24 to 
store the information indicating the poor radio wave status 
relating to the position information, a radio wave condition 
judging unit 23 for judging the radio wave status 
corresponding to the extracted position information, and a 
message notification process unit 25 for transmitting the 
information about the radio wave status to the portable 
information terminal 10 . 

[Claims ] 

[Claim 1] A mobile communication system comprising: 
a portable information terminal; and 

a communication control apparatus for communicating 



- 3 - 



with the portable communication terminal, 

wherein said portable communication terminal is 
provided with; 

present position detection means for detecting present 
position, position information transmission means for 
transmitting, at the time of starting communication, the 
position information about the present position which is 
detected by the present information detection means, 

message notification means for receiving the 
information about the radio wave status of the present 
position from said communication control apparatus, 

and said communication control apparatus is provided 

with; 

position information storage means for storing the 
position information and information indicating the radio 
wave status relating to the position information, 

position information extraction means for extracting 
the position information from the received radio wave from 
said portable information terminal for storage in said 
position information storage means, 

disconnection process means for monitoring the 
communication status with said portable information terminal 
and to allow said position information storage means to 
store the information indicating that the radio wave status 
is poor at the time of disconnection of communication 



- 4 - 



relating to the position information extracted by said 
position information extraction means , 

radio wave status judging means for judging the radio 
wave status corresponding to the position information 
extracted by said position information extraction means 
according to the stored contents of said position 
information storage means , 

and message notification means for transmitting the 
information about the radio wave status judged by said radio 
wave j udging means to said portable information terminal . 
[Claim 2] A portable information terminal comprising: 

present position detection means for detecting present 
position; 

position information transmission means for 
transmitting the position information about the present 
position which is detected by the present information 
detection means at the time of starting communication; 

message notification means for receiving the 
information about the radio wave condition of the present 
.position . 

[Claim 3] A communication control apparatus comprising: 

position information storage means for storing the 
position information and information indicating the radio 
wave status relating to the position informations- 
position information extraction means for storing 
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extracting the position information from the received radio 
wave from a communication party for storage in said position 
information storage means; 

disconnection process means for monitoring the 
communication status with said communication party and to 
allow said position information storage means to store the 
information indicating that the radio wave status is poor at 
the time of . disconnection of communication relating to the 
position information extracted by said position information 
extraction means; 

radio wave status judging means for judging the radio 
wave status corresponding to the position information 
extracted by said position information extraction means 
according to the stored contents of said position 
information storage means; and, 

message notification means for transmitting the 
information about the radio wave status judged by said radio 
wave judging means to said communication party. 
[Detailed Description of the Invention] 
[0001] 

[Technical Field of the Invention] The present invention 
relates to a mobile communication system, for example, a 
communication system in which a cellular telephone or a PHS 
(Personal Handy-phone System) or the like is connected to a 
portable computer system, or in which a portable computer 
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system itself has the function of mobile communication. 
[0002] 

[Description of the Related Art] Since a mobile 
communication system in which a cellular telephone or a PHS 
(Personal Handy-phone System) or the like is connected to a 
portable computer system, or in which a portable computer 
system itself has a function of mobile communication employs 
a radio communication scheme, the communication may be 
disconnected in a place with poor radio wave status. 
Although, in case of disconnection during transmission of 
simple electronic mail retransmission can easily performed, 
when the communication is disconnected during 

transmission/reception of data which is large in size, i,.e«£ 
requires a long time for transmission/ reception such as an 
image data, it is necessay to re-communicate by taking a 
long time from the first step. Moreover, in the case of 
disconnection due to temporary poor radio wave status, re- 
communication can be carried out . However, in the place for 
communication with constantly poor radio wave status, the 
very re-communication .is difficult to be carried out. 
[0003] Under these circumstances, for example, a mobile 
agent developed by Oracle has a configuration in which, if 
data communication is disconnected, the status of that time 
is stored, and the data communication is re- started from the 
status of the time in which the communication is 



disconnected. 
[0004] 

[Problems to be Solved by the Invention] However, according 
to the above-described conventional technology, it is 
difficult to restart the data communication at the place 
with poor radio status. 

[0005] The preset invention is made to solve above- 
described problems. It is an object to provide a mobile 
communication system capable of collecting information about 
the place with poor radio wave status and notifying a 
portable information terminal of the place with poor radio 
wave status in advance based on the collected information. 
[0006] 

[Means for Solving the Problems] In a mobile communication 
system containing a portable information terminal and a 
communication control apparatus for communicating with the 
portable communication terminal, the portable communication 
terminal is provided with present position detection means 
for detecting present position, position information 
transmission means for transmitting the position information 
about the present position which is detected by the present 
information detection means at the time of starting 
communication, message notification means for receiving the 
information about the radio wave status of the present 
position from said communication control apparatus. 
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The communication control apparatus is provided with 
position information storage means for storing the position 
information and information indicating the radio wave status 
relating to the position information, position information 
extraction means for extracting the position information 
from the received radio wave from the portable information 
terminal for storage in the position information storage 
means, disconnection process means for monitoring the 
communication status with the portable information terminal 
and to allow the position information storage means to store 
the information indicating that the radio wave status is 
poor at the time of disconnection of communication relating 
to the position information extracted by the position 
information extraction means , radio wave status j udging 
means for j udging the radio wave status corresponding to the 
position information extracted by the position information 
extraction means according to the stored contents of the 
position information storage means, and message notification 
means for transmitting the information about the radio wave 
judged by the radio wave judging means to the portable 
information terminal. 

[ 0007 ] According to the mobile communication system, in the 
portable information terminal , the present position 
detection means detects the present position and the 
position information transmission means transmits the 
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position information about the present information to the 
communication control apparatus at the time of starting of 
communication. On the other hand, in the communication 
control apparatus, the position information extraction means 
extracts the position information from the received radio 
wave for storage in the position information storage means, 
the disconnection process means monitors the communication 
state and allows the position information storage means to 
store the information indicating the poor radio wave status 
relating to the position information extracted by the 
position information extraction means, the radio wave 
condition judging means judges the radio wave status 
corresponding to the position information extracted by the 
position information extraction means based on the contents 
of the position information storage means, and the message 
notification means transmits the information regarding the 
radio wave condition judged by the radio wave judging means 
to the portable information - terminal . Then, the message 
notification means receives the information regarding the 
radio wave condition transmitted from the communication 
control apparatus . 

[0008] Furthermore, the portable information terminal 
according to the present invention is characterized in that 
it is provided with a the present position detection means 
detects the present position and the position information 
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transmission means transmits the position information about 
the present information to the communication control 
apparatus at the time of starting of communication, and the 
message notification means for receiving the information 
about the radio wave status. 

[0009] In the portable information terminal according to 
the present invention, the present position detection means 
detects the present invention, and the position information 
transmission means transmits the position information about 
the present information to the communication control 
apparatus at the time of starting of communication, and the 
message notification means receives the information 
regarding the radio wave condition of the present invention. 
[0010] Moreover, the communication control apparatus 
according to the present invention is characterized in that 
it is provided with position information storage means for 
storing the position information and information indicating 
the radio wave status relating to the position information, 
position information extraction means for storing extracting 
the position information from the received radio wave for 
storage in the position information storage means, 
disconnection process means for monitoring the communication 
state and to allow the position information storage means, 
radio wave condition judging means for judging the radio 
wave status corresponding to the position information 
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extracted by the position information extraction means, and 
message notification means for transmitting the information 
regarding the radio wave condition judged by the radio wave 
judging means. 

[0011] In the communication control apparatus according to 
the present invention, the position information extraction 
means extracts the position information from the received 
radio wave for storage in the position information storage 
means, the disconnection process means monitors the 
communication state and allows the position information t 
storage means to store the information indicating the poor 
radio wave status correlating to the position information 
extracted by the position information extraction means, the 
radio wave condition judging means judges the radio wave 
status corresponding to the position information extracted 
by the position information extraction means based on the 
contents of the position information storage means, and the 
message notification means transmits the information 
regarding the radio wave condition judged by the radio wave 
judging means to the portable information terminal, and the 
message notification means receives the information 
regarding the radio wave condition transmitted from the 
communication control apparatus. 
[0012] 

[Embodiments] The detailed description of the present 
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invention will be given with reference to the drawings 
showing embodiments. Fig. 1 is a block diagram showing an 
example of a configuration of a mobile communication system 
(hereinafter referred to as "the System") according to the 
present invention. 

[0013] "The System" roughly consists of a portable 
information terminal 10 and a communication control 
apparatus 20. The portable information terminal 10 is a for 
example, a system in which a cellular telephone or a PHS 
(Personal Handy-phone System) or the like is connected to a 
portable computer system, or a portable computer system 
having a function of mobile communication itself. The 
communication control apparatus 20 is an apparatus such as^a 
server in the control center or the like, which is capable 
of communicating with a plurality of portable information 
terminals 10 . 

[0014] The portable information terminal 10 contains a 
display unit 11 using for example a liquid crystal display 
for displaying a various kinds of information, a radio 
communication unit 12 for communicating with a communication 
control apparatus 20 by using a mobile communication system 
such as a cellular telephone or a PHS or the like, a present 
position detection unit 13 for receiving a radio wave from 
for example GPS (Global Positioning System) to detect the 
present position of the portable information terminal 10 
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itself, a transmission data output unit 15 for outputting 
the data to be originally transmitted, a position 
information process unit 14 as position information 
transmission means for adding the present position data 
(hereinafter referred to as position information) obtained 
from the present information from the position information 
detection unit 13 to the original transmitted data outputted 
from the transmission data output unit 15, and a message 
notification unit 16 for notifying the message transmitted 
from the communication control unit 20 by displaying and 
outputting on the display unit 11 when receives it. 
[0015] On the other hand, the communication control unit 20 
contains a position information extraction unit 21 for 
receiving communication transmitted by a .radio wave from the 
radio communication unit 12 in the portable information 
terminal 10 and extracting the position information 
contained therein to accumulating it the data base 24 as 
position information storage means, a disconnection process 
unit 22 for monitoring the communication state from the 
portable information terminal 10 and for adding the 
information of the time of disconnection indicating that the 
radio wave status is poor to position information extracted 
by the position information extraction means 21 if the 
communication is disconnected to accumulate in the database 
24, and a message process unit 25 for read the information, 
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extracted by the position information extraction unit 21, of 
the radio wave state according to the position information 
and notifying a message to the portable information terminal 
10. 

[0016] Accordingly, when the radio wave is received from 
the portable information terminal 10, the position 
information is extracted by the position information 
extraction unit 21, and accumulated in the database 24, the 
information regarding radio wave condition corresponding to 
the position information is read from the database 24 by the 
radio wave condition judging unit 23, and if the radio wave 
status is poor, a predetermined message is transmitted to 
the portable information terminal 10 by the message 
notification process unit 25 - 

[0017 ] Furthermore, when the communication is disconnected, 
this state is extracted by the disconnection process unit 22, 
and the information indicating that the radio wave is poor 
is added to the position information extracted by the 
position information extraction unit 21 to accumulate it in 
the database 24. By repeating these steps every time radio 
waves are received from a plurality of portable information 
terminal 10, a lot of position information is accumulated in 
the database 24, and if communication is disconnected, the 
information indicating that the radio wave status is poor is 
added to the position information to be accumulated. 
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[0018] Operations of this system having above-described 
configuration will be described with reference to the 
flowcharts of Fig. 2 and Fig. 3. First, operations of the 
portable information terminal 10 at the time of starting 
communication will be described with reference to the 
flowchart of Fig. 2. 

[0019] In the portable information terminal 10, upon 
confirming the connection with the communication control 
unit 20 ("YES" in step Sll), the present position detection 
unit 13 detects the present position (step S12). The 
detection of the present position by the present position 
detection unit 13 is easily performed by using GPS for 
example. Next, upon outputting the data originally to be 
outputted from the transmission data output unit 15, the 
position information process unit 14 adds the present 
position data being detected by the present position 
detection means 13, i.e. the position information (step S13) 
and transmits it from the radio communication unit 12 (step 
S14). 

[0020] Subsequently, operations of the communication 
control apparatus 20 will be described with reference to the 
flowchart of Fig. 3. In the communication control apparatus 
20, upon confirming the connection with the portable 
information terminal 10 ("YES" in step S21), the position 
information is extracted by the position information 
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extraction unit 21 from the radio wave received by the 
portable information terminal 10, and is accumulated in the 
database 24 (step S22) . Then, the radio wave condition 
judging unit 23 judges the radio wave condition of the 
present position of the portable information terminal 10 by 
retrieving the database 24 (step S23) . 

[0021] When it becomes clear that the portable information 
terminal 10 is in the place with the poor radio wave status 
as a result of retrieving the database 24 by the radio wave 
condition judging unit 23 ( "YES" in step S24), the message 
notification process unit 25 transmits a prescribed message 
to the portable information terminal 10 (step S24) . An 
example of this message is shown in the simulation diagram 
of Fig. 4. In this example, a message such as "You are at a 
place with poor radio wave status. Please move to Tokyo 
station 200 meter ahead to transmit." is transmitted from 
the message notification process unit 25 of the 
communication control apparatus 20 to the display 11 of the 
portable information unit 10, is received by the message 
notification unit 16, and is displayed on the display (step 
S25) . 

[0022] On the other hand, the portable information terminal 
10 is not in the place with the poor radio wave status ("No" 
in step S24), the communication control unit 20 performs a 
normal reception process (step S26 and S28) . However, 
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during the reception process, the disconnection process unit 
22 constantly monitors the received radio wave condition 
from the portable information terminal 10, and when the 
communication is disconnected ("YES" in step S26") , the 
disconnection process unit 22 adds the information 
(disconnection information) indicating that the place is a 
place with the poor radio wave status to the position 
information of the portable information terminal 10 and the 
information is stored in the database 24 (step S27). Above- 
described monitoring of the communication state by the 
disconnection process unit 22 is performed until the 
communication is completed (step S29) . 

[0023] As described above, in this system, when the 
portable information terminal 10 starts communication, the 
position information indicating the present position is 
transmitted first, then the information accumulated in the 
database 24 is retrieved by the communication control 
apparatus 20 to check whether or not the present position 
has the poor radio wave status. If the portable information 
terminal 10 is in a place with the poor radio wave status at 
present, the communication control apparatus 20 transmits a 
message recommending the portable information terminal 10 to 
move to a place with the good radio wave status. Moreover, 
in the event that the communication is disconnected during 
communicating, a portable information terminal 10 is in the 
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place with the poor radio wave status at present is 
accumulated in the database 24. 

[0024] Accordingly, the communication control unit 20 can 
obtain position information from a lot of portable 
information terminals 10, and can obtain results of 
monitoring the actual communication conditions corresponding 
to position information of each portable information 
terminal 10. Thus, radio wave statuses of a lot of places 
are accumulated in the database 24. When communication from 
the portable information terminal 10 in the place with a 
poor radio wave status, the message as shown in the 
simulation diagram of Fig. 4 is transmitted from the 
communication control unit 20 to the portable information & 
terminal 10 and is displayed on the display 11 thereof. 
Accordingly, the subscriber of the portable information 
terminal 10 can immediately move to another place with a 
good radio wave status near the present position. 
[0025] In above-described embodiment, although the present 
position detection unit 13 detects the present position of 
the portable information terminal 10 by using radio waves 
from the GPS, this embodiment is not intended to limit the 
scope of the invention, other various kinds of method may be 
used to detect the present position of the portable 
information terminal 10. 
[0026] 
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[Advantages] As described above, according to the present 
invention, in a communication control unit, position 
information can be collected every time communication from a 
portable information terminal is performed, and information 
about the radio wave status of the position is accumulated 
by monitoring the communication state. The radio wave 
status of the portable information terminal at the present 
position is checked, and if the radio wave status is poor, 
the information of a place with a good radio wave status 
around the present position is transmitted to the portable 
information terminal. Thus, in case of poor radio wave 
status, the user of the portable information terminal can 
immediately move to a place with a good radio wave status to 
perform communication. Accordingly, communication 
disconnection can be previously prevented, and the 
efficiency in using the mobile communication system can be 
improved. 



[Brief Description of the Drawings] 
[Fig. 1] 

Fig. 1 is a block diagram showing a mobile communication 
system consisting of a portable information terminal and a 
communication control device according to the present 
invention . 
[Fig. 2] 
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Fig. 2 is a flowchart showing an operation of the portable 
information terminal at the time of starting communication 
according to the present invention. 
[Fig. 3] 

Fig. 3 is a flowchart showing an operation of the 
communication control device according to the present 
invention . 
[Fig. 4] 

Fig. 4 is a simulation diagram showing an example of 
message transmitted from the communication control device of 
the present invention and displayed on the portable 
information terminal at the time of poor radio wave status. 
[Reference Numerals] 

10: portable information terminal 

11: display unit 

12: radio communication unit 

13: present position detection unit 

14: position information process unit 

15: transmission data output unit 

16: message notification unit 

20: communication control apparatus 

21: position information extraction unit 

22: disconnection process unit 

23: radio wave condition judging unit 

24 : database 
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25: message notification process unit 



- 22 - 



[Fig. 1] 

10: portable information terminal 

11: display unit 

12: radio communication unit 

13: present position detection unit 

14: position information process unit 

15: transmission data output unit 

16: message notification unit 

20: communication control apparatus 

21: position information extraction unit 

22: disconnection process unit 

23: radio wave condition judging unit 

24 : database 

25: message notification process unit 

[Fig. 2] 

a: start 

Sll: connected to communication control unit? 

S12: obtain present position from GPS (present position 
detection unit) 

S13: add position information to transmission data 
(position information process unit) 

S14: transmit to communication control unit (radio 
communication unit) 

b: end 
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[Fig. 3] 
a: start 

S21 connected to mobile information terminal? 

S22: accumulate position information in database (position 
information extraction unit) 

S23: judging of radio wave condition (radio wave condition 
judging unit) 

S24: is radio wave status poor? 

S25: notify of nearest a place with good radio wave status 
(message notification process unit 

S26: disconnected during communication? 

S27: accumulate disconnection information in database 
(disconnection process unit) 

S28: reception process 

S29: communication completed? 

b: end 

[Fig. 4] 

You are at a place with poor radio wave status. Please 
move to Tokyo station 200 meter ahead to try to transmit. 

OK 
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[0015] ii«$"J^«20tt > &*Hft $ft«*lO 

<D^®figi512/!i^j^ft ^ixsm^Jwi 5ilfS?r§:<l b 

t LTOT f -;J^<-^24(iS«-t-?>^*tt#tta^21 
i, «S*««US3|eiO!a»e>©ai3*tttSrE«L, ilf5iS§J 

it*a?r#jD LTx-^-<-^24^a **5§i»f*yaa5 

22 i: , IRttaia521*5}Ebtti Lfc^fiffi$a{->Pt«-t-i 

[0 0 16] Sot, »*««*S*iO*»e>«JfiSrSfflb 
«tt»Offlf**5*jS:R«l*IJS«IJ23fc J: 0 7 ? - 2 J"<-^24 

-slants its. 

[0017] */t % a«^s«ws*t<t»&-iii±. 
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«ttttm*««i3K:j:5gagEtt«o*aitt. aaaLfcto 

(^7"S'7*S14) 0 

[0 0 2 0] JfcCl, iS««H»««20(0»mcoV^TH3 

tt. ^1»«^l0&©&ttdqtB$*L5£ (^fy/ 
S21T-" YES » ) , *«f«f*MB*io*»fe5MSufc««3&» 

24(CS«t-5 Ux 5 '7'S22) 0 *LT, safcRttmeas 
23»*««««»Ui*B2l*itfittiL*:ffi«lMl»cS-3vxr« 

[0 02 1] m^te^SU23ICj;57 ? - 2 5'^-^2405 

*&<D®mxz>zbmw\,tzm&iztt u^^ S 24 

X" YES • ) v y-fc-5*»*Wa«tt25*lBfJE©y y-fe 

vm&&mz£»£m£Kxm*tt\zm*z}iz 

y^S25). 

[0 0 2 2] KtflMMMB*1009»a£ffill^«ttt 

i&&*&<Dmmxt*f£\,sm&\zti N 

Try-TSZe. S28) . fiU £©SflM&3«f»fc*SV*TI±, 



rs26 -i?" yes - ) , 9m»»m2timmtimi»mio<o 
fc^*fc*©tt«#wmiw*A©#sr-e*>s - * 

S'7'S29) <> 

[0 0 2 3] eLhOJ: 
$8£ri2S« U ii«S!l^S2(HfflT'7 ; -^-<— ^24jr«^ 
T*,5*»5*»Srp^ 5 . ^LT. K*Hff*U8*l0©a£ 

^g20^t,^ff^yg^ 10 |r^fLT*S[^fii^^ f ^ 

[00 2 4] fox, a&ttft£B20fctt#«to>K#tt 
L£M©iftStt1l©E8U£ftaM* 

b . m 4 ©«3*«te*Sivcv>$ J; 5 fcy y-fe—s?^ 

[0 0 2 5] ftis. J^©5S*©jKKfcjs V * Tf4% ^ 
[0 0 2 6] 

Srgffi-fS £ t J; 5 *©tt«©*jfcRfc©a5fc H .j- 

»*«rSHtr5©T, .ara**us*©a~.jF ttmsttffi 

Lrafi«rtr*5-i:*»rtBfc*s Q tot, il«§3^f 
«r^»EBK+5£i:asprt&fcfca©-e, ^<-f^a Sai 

[B®©fiS*/i|ft^] 



(5) 



#B8¥l 1-027729 



[®2j *&w<o&#m®i%?tz<ommfflM3tif<oW)ttZ7ii 13 

t7D-ff-hfi)5 0 14 

[S3] ^^<oii«$fJ^EwS)f^5r*i-7n-^^ 15 

— 16 

IBM] ^i^<oiiffifflai^@A^2HH^^r^^S 20 

*»5teic***^5«ftiRtt^A«rO^ y-tr-s*D-0O«: 21 

^•T^StBl-CfcSo 22 

[#-S§-<0l&W] 23 

10 »mmw^ 24 

11 25 
12 



nun 



[El 2] 



(GPS) ^° 









—13 


J 

1 2 




1 








—1 4 


-1 1 








\ 






1 6 




—1 5 



(SttHS*i£*> 



2i_j asfiia 



23- 



20 



—22 















1 













-24 




si 2 



S13 



si 4 



C1EO 



[B3] 




S28 




mm 



NO 



K 7 ? 



S29 
YES 



T 



S27 



(BgttCTBB) 




S22 



S23 



S25 



(6) 



1-027729 



[04] 



2 0 0 inJtoKfcR«M!nSffiLT<t!£U. 



® 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

/ 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




FADED TEXT OR DRAWING 



THIS PAGE BLANK (uspto) 



